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INTRODUCTION 
 
 
 
 
1.1 Tanjung Piai 
 
 
Tanjung Piai is the southern-most tip of mainland asia located in Pontian, 
Johor, Malaysia.  Tanjung Piai is unique for its mudflats coast and mangroves forest 
which consist of many flora and fauna.  Tanjung Piai has attained Ramsar status with 
two other sites namely Pulau Kukup and Sungai Pulai in 2003 (Mustapha, 2003).  
Tanjung Piai Ramsar Site is part of the larger southwest Johor wetlands.  The 
southwest Johor wetland safeguard enormous biological diversity while providing 
important benefits and services of national interest and supports the livelihood of 
local communities.   
 
 
Tanjung Piai is suffering from coastal erosion for many years and the area has 
been identified as one of the critical area for coastal erosion under National Coastal 
Erosion Study (Economic Planning Unit, 1985).  However, in recent years the 
erosion has escalated significantly. Mangrove trees are being uprooted hence 
exposing the shoreline.  It is predicted that this will contribute to the loss of 
ecological integrity and characteristics in this Ramsar Site. 
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The coast is facing critical beach erosion since 1992 and the erosion rate has 
been reported between 2.5 meter per year and 4.0 meter per year by Ministry of 
Science, Technology and the Environment.  Geotubes has been installed at Tanjung 
Piai by Jabatan Pengairan dan Saliran (JPS), Malaysia in 2004 to mitigate the erosion 
problem.  The geotubes seems to be ineffective in short term because the 
sedimentation rate is slow (Wong, 2006). 
 
 
The geotubes reduce wave energy effectively except during high tide.  The 
height of geotubes unable to reduce most of the wave energy and thus, the wave 
height behind the geotubes are almost the same as the incident wave height. 
  
 
 
Figure 1.1: Geotubes installed at Tanjung Piai (Source: JPS, 2005) 
 
 
It is believed that the erosion accelerated during the busy ship traffic from 
Pelabuhan Tanjung Pelepas (PTP) which operates since October 1999.  Repetitive 
waves actions on the same spot from the ships worsen the already vulnerable beach.  
Not long after the Ramsar acceptance, international experts were promptly offered by 
the Bureau of Environment, Science and Technology to study and recommend 
remedial action to Tanjung Piai, in cooperation with the state of Johor.  
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Perbadanan Taman Negara, Johor (2007) stated that the study by Danish 
Cooperation on Environmental Development (DANCED) showed that the erosion 
from the west of Tanjung Piai results in sedimentation built up to the west of 
Tanjung Piai.  An approximate of 70 hectares of mangroves forest has diminished 
due to erosion over two decades ago.  Erosion currently has reached JPS bund 
protecting the agricultural hinterland.  The occurrence could be because of several 
factor such as: 
 
i) Wave and flow change from nearby reclamation activities 
ii) Oil spill incident in Pontian – Selat Melaka water in 1997 
iii) Forefront mangroves died because of water pollution 
iv) Growth of ship traffic in Selat Melaka and Selat Tebrau water 
v) Dredging activities 
vi) Wind wave 
 
 
Tanjung Piai might disappear from the map and loss the status as southern-
most tip of mainland asia if the erosion .  Listing Tanjung Piai as a Ramsar Sites is 
one of the legal action to preserve the coastline area.  Several other attempts such as 
installing seawall and mangroves planting have been implemented but the outcomes 
do not show expected results. 
 
 
 
 
1.2 Pelabuhan Tanjung Pelepas 
 
 
Pelabuhan Tanjung Pelepas (PTP) has been operating since October 1999 
situated at the mouth of Sungai Pulai.  Currently, PTP has the capacity to handle up 
to 6 million TEUs per annum.  Phase Two of the port involves dredging and 
reclamation of Bunker Island to upgrade the port bunkering facilities, and 
construction of additional eight berths measuring a total of 208 km.  The first two 
berths of Phase II are now in operations and remaining berths will be constructed in 
 
4 
line with demand.  The dredging project will widen the channel approach from 250 
m to 400 m to enable two-way access for vessel traffic entering or leaving the port’s 
harbour.  
 
 
Meanwhile, widening and deepening the shipping access channel are to 
receive the Super Post Panamax container vessels in the future.  Also, the draught 
will be deepened from 14 to 17 meters, allowing the port to accommodate the latest 
vessels which have an average capacity of 6,000 to 8,000 TEUs without any 
tidewater restrictions.  The Port of Tanjung Pelepas is becoming a very busy port and 
attracts the world’s largest liners, Maersk Line and Evergreen Marine Corporation 
(ASEAN Ports Association, 2003). 
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Figure 1.2: Satellite Image of Pelabuhan Tanjung Pelepas (Source: Google Map) 
 
 
 Figure 2 shows the satellite image of Pelabuhan Tanjung Pelepas, situated at 
the mouth of Sungai Pulai.  Ships navigate through Selat Melaka and Selat Tebrau 
from one port to another. 
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In 2004, PTP set a new throughput handling record, with 4,020,421 TEUs 
handled to maintain its position as Malaysia’s number one container terminal.  The 
throughout figure represented a 15.2% increase over last year’s 3,487,320 TEUs.  
Local cargo handled, which represents 4.17% of total cargo handled, increased by 
12%, from 150,000 TEUs in 2003 to 168,000 TEUs in 2004.  Vessel calls shown a 
rise of 1.4% (Figure 1.3), with 3,193 vessels calling at the port in 2004 compared to 
3,148 vessels in 2003 (PTP Portfolio, 2005). 
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Figure 1.3: Vessel calls for 2003 and 2004 
 
 
 
 
1.3 Objective 
 
 
The objective of this project is to investigate the generation and propagation 
of ship waves onto the coast of Tanjung Piai and their contribution to the stability of 
the coastline.   
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1.4 Scope of work 
 
 
This project will focus on wave properties generated by ships plying to and 
from PTP within the area of the southern part of Selat Tebrau, between Tanjung Piai 
and Tuas, Singapore. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
